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Animation from NASA’s  Scientific Visualization Studio; EASE-Grid Sea Ice Age
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The ecosystem is changing
September sea ice extent has decreased 12.2% per decade



Bering Strait

• Only gateway from Pacific to Arctic

• Mass 2x year migration of Arctic marine 
mammals

• Increased fresh water and heat flowing 
north

• Decreasing sea ice

• Disappearance of N Bering Sea cold pool

Shifting distributions, changes 
in prey, and increasing threat 
exposure



Bering Sea cold pool
• Primarily determined by sea ice 

extent
• Structures SE Bering Sea 

ecosystem but can cascade 
changes northwards

• 30 m layer of cold bottom water 
(≤ 2℃)

• Creates a boundary between 
Arctic and subarctic fish species

• Disappeared from 2018-2021 
and likely drove changes in fish 
distribution

NOAA

NOAA/RACE



Marine Biodiversity is increasing at all trophic levels 
throughout the Arctic, driven by polewards range shifts







Arctic whales migrate south later
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Bowhead whale distribution changing

Szesciorka et al. in review



2009-2016 (n=27)

2019 (n=4)

2018 (n=3)



Subarctic whales are moving north and 
staying there longer



• Recent studies by Brynn Kimber/Catherine Berchok
(NOAA) and Hannah Sawyer (OSU)  use acoustic data 
from the northern Chukchi and Beaufort Seas to show 
that killer whales are being seen and heard as far north 
as Chukchi Plateau and as far east as Prudhoe Bay, Alaska

• Increasing reports of killer whales nearshore hunting 
belugas, bowheads and even polar bears



Fin whale 20 Nov 2022

Humpback whale 3 Nov 2023

Bowhead whale 27 Sep 2023

Qavvik Sarren
Qavvik Sarren

Clarissa Teixeira





https://iucn-csg.org/baleen-whales-in-the-cross-hairs-
potential-for-increased-ship-strike-risk-in-and-near-bering-
strait/

DBO cruises with Marine Mammal Watch

• 2022: >48 humpback and >13 fin whales
• 2023:  >50 humpbacks and > 10 fin whales



Human use of the Arctic is increasing

~50% distance savings



Summer ship traffic

Winter ship traffic

JanuaryDecember

2013  2014    2015    2016    2017    2018    2019   2020    2021    2022 2013  2014    2015    2016    2017    2018    2019   2020    2021    2022

Ship traffic increasing through Bering Strait every
year and every month – even in winter

Work done by Angela Szesciorka in collaboration with Greta 
Ferloni and Donna Hauser



The Pacific Arctic is changing 
rapidly from physics to upper 
trophic levels




